cDNA cloning, expression, and characterization of methyl-CpG-binding domain type 2/3 proteins from starfish and sea urchin.
Two kinds of cDNAs that are highly homologous to mammalian MBD2 and MBD3 cDNAs were cloned from ovary of the starfish Asterina pectinifera. They are splicing variants and designated sMBD2/3a and sMBD2/3b cDNAs. sMBD2/3a cDNA spans 1378 bp and consists of a 48-bp upstream untranslated region, a 807-bp open reading frame encoding sMBD2/3a, and a 523-bp downstream untranslated region. sMBD2/3a and sMBD2/3b cDNAs encode proteins with predicted molecular weights of 30,724 and 29,635 consisting of 268 and 260 amino acid residues, respectively. The deduced amino acid sequences of these two are identical from residues 1 to 255, but different from residues 256 to the C-terminal ends. sMBD2/3a is expressed in all the tissues of starfish, whereas sMBD2/3b is highly expressed in ovary and oocytes, slightly in testis, but not in somatic cells. As suggested from the whole-genome sequence of Strongylocentrotus purpuratus, a sea urchin MBD2/3 cDNA was cloned from eggs of Hemicentrotus pulcherrimus and designated suMBD2/3 cDNA. It encodes a protein with predicted molecular weight of 30,778 consisting of 274 amino acid residues. All the three echinodermal MBD2/3 proteins consist of a methy-CpG-binding domain (MBD) and a coiled-coil domain, and only sMBD2/3a contains a glutamate-rich C-terminal region, a key mark in vertebrate MBD3. The three MBD2/3 proteins expressed in Escherichia coli and purified to homogeneity were capable to bind specifically to methylated DNA. It was shown that sMBD2/3a exists as dimer or in the monomer-dimer equilibrium, whereas sMBD2/3b and suMBD2/3 exist as monomer and dimer, respectively.